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$01=1\cdot 0=0\cdot 0=0,1\cdot 1=1,0\leq 0\leq 1\leq 1$, $\overline{1}=0,\overline{0}=1$ .




$d(x, y):=(\begin{array}{l}|x_{1}-y_{1}|||x_{n}-y_{n}|\end{array})\in\{0,1\}^{n}$ for $x,$ $y\in\{0,1\}^{n}$ .
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$f$ : $\{0,1\}^{n}arrow\{0,1\}^{n}$ $B(f):=(b_{ij})$
$b_{ij};=\{\begin{array}{l}0, f_{i} \text{ } Xj \text{ }1, \text{ }\end{array}$
1 $f$ : $\{0,1\}^{n}arrow\{0,1\}^{n}$ $M$ $B(f)\leq M$
$d(f(x), f(x))\leq Md(x, y)$ $(\forall x, y\in\{0,1\}^{n})$
$e_{i}$
$i$ 1, $0$ $\sigma\in \mathfrak{S}_{n}$
$P=(e_{\sigma(1)}, \ldots, e_{\sigma(n)})$
2 $B$ (a) (b)(c) $\searrow$
(a) $B$
(b) $P$ $T$ $V$ $P^{T}BP$
$T$ $V$
(c) $P$ $P^{T}BP$
3 $B\leq C$ $\rho(B)\leq\rho(C)$ .
1 $B$
(1) $\rho(B)=0$ .
(2) ( $B$ $0$ )
(3) $P$ $P^{T}BP$
(4) $k\leq n$ $B^{k}=0$ .
2 (Robert 1986) $f$ : $\{0,1\}^{n}arrow\{0,1\}^{n}$ $a$
$k\leq ns.t$ . $f^{k}(x)\equiv a$ . $f$
3 Richard-Shih-Dong
$x=(x_{1}, \ldots, x_{n})\in\{0,1\}^{n}$ $\overline{x}^{j}:=(x_{1}, \ldots,\overline{x}_{j}, \ldots, x_{n})$ . $f$ : $\{0,1\}^{n}arrow\{0,1\}^{n}$
$f’(x):=(f_{ij}(x))$
$f_{ij}(x):=\{\begin{array}{l}1if f_{i}(x)\neq f_{i}(\overline{x}^{j})0 otherwise.\end{array}$
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$X_{i}(i=1, \ldots n)$ $|X_{i}|\geq 2$ $X:=X_{1}\cross\cdots\cross X_{n}$
$x\in X$ $\{x\pm e_{i}|i=1, \ldots, n\}\cap X$ $x$ $x+v\in X$
$v\in\{\pm 1\}^{n}$ $f’(x, v):=(f_{ij}(x, v))_{1\leq i,j\leq n}$
$f_{ij}(x, v):=\{\begin{array}{l}0, (f_{i(X)-1}-x_{i^{\underline{v}_{2}}})(f_{i}(x+v_{j}e_{j})-1\geq 0,1, (f_{i}(x)-x_{i}-\frac{v_{i}}{2})(f_{i}(x+v_{j}e_{j})-x_{i}-\frac{v_{i}}{2})<0.\end{array}$ (1)
$X$ $\{0,1\}^{n}$
$x+v\in X\Leftrightarrow v_{i}=\{\begin{array}{l}-1 if x_{i}=1,1 if x_{i}=0\end{array}$
$v$ $x$ $f’(x)$
4 (Richard[7]) $f$ : $Xarrow X$
$\rho(f’(x, v))=0$ if $x+v\in X$ . (2)
Richard $|X_{1}|=$





5 ( [3]) $f=(fi, \ldots, f_{n})$ $X$ $X$ $\sigma$




$x+v\in X$ $x\in X,$ $v\in\{\pm 1\}^{n}$ $f’(x, v)\leq B(f)$
$\rho(f’(x, v))\leq\rho(B(f))=0$. Richard-Shih-Dong
$f$ $\blacksquare$
$n$ $s_{-i} \in S_{-i}=\prod_{j\neq i}S_{j}$ $i$
$F_{i}(s_{-i})$
6 ( [3]) $f_{i}(s_{-i})\in F_{i}(s_{-i})$ $i$
$f_{i}(s_{1}, \ldots, s_{i-1}, s_{i+1}, \ldots, s_{n})=f_{i}(s_{1}, \ldots, s_{i-l}, \square , \ldots, \square )$
Nash $F_{i}(s_{-i})$
$f_{i}$ $i+1,$ $\ldots,$ $n$
5 $f=(fi, \ldots, f_{n})$ $s^{*}\in S$
$i$
$r_{i}$






) $K$ , $P$ , $p$ , $U$ , $h$ 5
. $O$ ( ) $W$
$x\neq y$ $O$ $x$ $y$ $y<x$
$X$ $x$
$x$ $A\searrow$ $x$ $A(x)$
$\bullet$ : $N:=\{1, \ldots, n\}$ . $X=P_{0}+$
$P_{1}+\cdots+P_{n}$ $i\in N$ $P_{i}(\neq\emptyset)$ $i$
$P_{0}$ $n$
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$\bullet$ : $x\in P_{0}$ $A(x)$ $p_{x}$
$\bullet$ (i) (ii)
(i) $u$ 2
(ii) $x,$ $y\in u$ $A(x)=A(y)$








) $b_{iu}$ $i$ $b_{i}$ $A(u)$
1 $u\in U_{i}$ $A(u)$
$\pi_{i}$
$b=(b_{1}, \ldots, b_{n})$ $w$
$p(w|b)$ $i$ $h_{i}(w)$
$H_{i}(b)$ $b^{*}=(b_{1}^{*}, \ldots, b_{n}^{*})$
$H_{i}(b^{*})\geq H_{i}(b_{i}, b_{-i}^{*})$ $\forall b_{i}(i=1, \ldots, n)$ .
7 (Kuhn 1953)
2 \copyright $2O1$ 4 $h_{1}$
$3$ 2 6 6 1 3 $h_{2}$
1: : $P_{1}$ , $P_{2}$ : $Q_{1},$ $\ldots,$ $Q_{7}$
$x<y$ $x_{1},$ $\ldots,$ $x_{m}$










$f_{j}(s_{-j})$ $Q_{j+1},$ $\ldots$ , $Q_{m}$













$Q_{m}$ $s^{*}$ $P_{1},$ $\ldots,$
$P_{n}$ $\blacksquare$
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